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CO-OPERATIVE  ANALYT ICAL  PROGRAM 
REPORT I92x-Ig22 
By Herber t  Bailey, Chairman,  S. C. O. Co., 
Savannah,  Georgia 
The work of the Co-operative Analytical Program 
for the year I92I-I922 was most carefully planned by 
our dear Dr. Smalley before he went North for the 
medical examination which resulted in his untimely 
death. He not only outlined the entire season's activi- 
ties, and had all the printing and advertising completed, 
but the first three sets of samples were prepared and 
definite arrangements made for all those to be dis- 
tributed up to the first of the year. With this start 
and the loyal assistance of hr Mac Donald, the send- 
ing of samples and tabulation of results has been much 
less of a task than it would otherwise have been. The 
reports on the last samples of meal are not available 
at the date of preparation of this report, and final an- 
nouncement of the winners of the group certificates 
and the cup is, therefore, deferred until the coming 
convention. We can, however, make recommendations 
for next season's work and draw some deductions from 
the results to date. 
You will recall that the Program as outlined contem- 
plated 4o meals, 8 fertilizers, 6 fats and 3 crude oils. 
All these samples have been distributed and the reports 
on all except one fertilizer and four meals tabulated 
and sent to the collaborators. 
In the meal work, two samples were so unsatisfac- 
tory that they have been eliminated from the final can 
culatlons after giving all those interested an oppor- 
tunity to express themselves. There were only sixteen 
who voted on these; nine requested the omission of 
meal 4 and twelve meal I2. On no other sample did 
more than half those voting agree, although z7 meals 
came in for one or more votes." We have, therefore, 
decided to drop only samples 5 and I2. Thus, the 
first group of. five. on which a certificate for both oil 
and ammonia is to be awarded consists of meals I, 2, 
3, 4, and 6. The next group is made up of 7, 8, 9, IO," 
and Iz, and the group of ten samples from which 
to choose the winner of a .certificate for ammonia 
only covers meals I to I I  inclusive, with the exception 
of meal 5. Omitting sample I2 from all group certifi- 
cates, the third set of five, covers meals I3 to I7 inclu- 
sive and subsequent groups the successive sets of each 
five consecutive samples. 
The winners of group certificates.has been determined 
for the first 3o meals (Nos. I to 32, omitting 5 and ~2) 
and it is interesting to note that one laboratory has 
won two certificates for both oil and ammonia work 
and one for ammonia only. Another laboratory wins 
one certif icate/or oil and ammonia nd ties for a second 
so that it will receive two certificates. The rest of the 
certificates for meritorious work in the five and ten 
meal groups go to different laboratories, so that in all 
to date, seven laboratories are entitled to certificates. 
There are three more group certificates to be figured, 
one on ammonia only, for the last seven meals, and 
two on ammonia and oil, the last three samples being 
considered as a five group. 
Although the last reports are not yet in on the fer- 
tilizer samples, we have already seen enough to con- 
vince us that the results will be little if any better than 
on the series for last year. We will make an honest 
effort, however, to determine which analyst did the 
most conslstent.work and award the three certificates 
as promised in the original Program. The American 
Institute of Fertil izer Chemists is taking up a study of 
fertilizer metl3ods, and sending out co-operative samples 
and we recommend, therefore, that the American Oil 
Chemists' Society drop this line of work for the present. 
THE COTTON OIL  PRESS 
(CHEMISTS' SECTION) 
The results of the fat series show pretty conclu- 
sively that there is need of more work on the deter- 
ruination of total fatty acid, iodine number, titer and 
uusaponifiable. The total fatty acids as reported on 
sample No. 2 ran all tile way from 39.60 to 96.20. Even 
so common a determination as the iodine number which 
was requested on sample 3, resulted in reports varying 
from I22. 9 to 13o.2. The figures for titer on fat 4 
showed somewhat better agreement than those for 
iodine number on the preceding sample, but one collab- 
orator reported a titer of 36.03, another 35.05 and others 
reported 38.2 and 37.9, with all sorts of variations in 
between these limits. It is time that we paid more 
attention to determinations of this character and there- 
by bring about as good agreement between different 
members of our Society as that shown in oil and am- 
monia in meals. It  is recommended that only two de- 
terminations be studied next year, t iter and iodine 
number, and that six samples be sent out during the 
season for .tile determination of both these values on 
each sample. 
In the crude oil series where there were only three 
samples, we asked for so many results that it has been 
rather difficult to determine which one of the collabora- 
tors made the best showing. Obviously, in deciding who 
should receive certificates, all the color readings will 
have to be omitted from consideration as no two opera- 
tors read tile color on the same identical sample. This 
leaves the percentage of F. F. A. and the refining losses 
as reported for the different strengths of Iye. In tabu- 
lating this work, instead of an accepted average, it has 
been necessary to calculate merely an arithmetical 
average, leaving out, of course, obviously incorrect 
figures. The best work will be determined, therefore, 
by figuring each collaboralor's variation from the 
arithmetical average for F. F. A. and Refining Loss 
with three strengths of lye. It is recommended that 
next year's work on crude oils be confined to represen- 
tative commercial sampIes of cotton seed and peanut 
oils to be analyzed in exact conformity with the Inter-  
state Cotton Seed Crushers' Association rules. That  
no reports on color be requested except where the actual 
oiI to be read for color is distributed to aI1 the coI- 
laborators. 
Your Chairman feels that he cannot in ~ustice to 
either his employer or himself undertake the respon- 
sibilities for this collaborative work another year. He 
wilt be glad, however, to attend to the distribution of 
meal samples, as he realizes the facilities at Savannah 
for making up and distributing these are such that 
they cannot be duplicated by any one else without going 
to considerable xpense. It is recommended, there- 
fore, that a new chairman be appointed and that the 
.committee for the coming year handle all the corre- 
spondence and calculative work connected with the Pro-  
gram. Also that the Head Laboratory of The Southern 
Cotton Oil Company, be authorized to distribute to 
such chemists as take part in the co-operative work. 
the meal samples and. paid twenty cents per sample, with 
a guarantee of a minimum of two thousand samples. 
The financial report for the year will be presented 
at the convention but a close estimate of what it has 
cost to carry out the Program is possible at this date. 
There was an unexpended balance at the beginning of 
the year of $336.oo and we have received $I544.oo ex- 
clusive of $85.oo taken in for standard reagents. The 
total disbursements o date are $I83I.oo but $65Loo of 
thi~ amount was paid out for the "stock of standard 
sodium carbonate and ammonium suIfate, making the 
actual cost of the Program, $H8o.oo. The actual cash 
balance on hand April ISth was $96.oo, which will a 
little more than pay all outstanding bilIs, and in ad- 
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dition the Society has about $700.0o worth of standard 
reagents on hand, but less than $50.00 with which to 
start the next year's work. I f  the new committee is 
to have any funds for advertising it will be necessary 
either to sell more of the standard reagents or borrow 
from the Society's treasury. 
VVe used to think we realized tlm great service Dr. 
Smalley was rendering the Society in handling this work, 
but no one who has not had the actual responsibility 
can appreciate the size of the job he unselfishly and 
officieutly performed. So long as this co-operative 
check work is continued by our Society it will be 
,.emembered by our older members as a memorial to 
Dr. Smaller'. That it may always be linked with his 
personality even in the years to come when those who 
loved him are gone, it is suggested that this henceforth 
be known as the Smalley Foundation. 
SEPARATION AND DETERMINAT ION OF  
SATURATED AND UNSATURATED FATTY  
AC IDS BY  MEANS OF  THE LEAD 
SALT-ETHER METHOD.  
By Walter F. Baughman and George S. Jamieson, 
Oil Fat  and Wax Laboratory,  Bureau of 
Chemistry, U. S. D. A., Washington,  D. C. 
Chemists apparently avoid the separation and determi- 
nation of the saturated and unsaturated acids of fats 
and oils, probably because these determinations seem 
tedious when compared with those usually made in the 
routine examination of an oil or fat, such as saponifi- 
cation value and iodine nunaber. The information to 
be gained from these determinations and from the iodine 
number of the unsaturated acids, however, is of great 
assistance in establishing the idenity of an oil or fat 
because these values are more characteristic for certain 
oils than some of the other values usually: determined, 
such as saponification value, specific gravity and refrac- 
tive index, as an inspection of the table will show. 
The lead salt-ether method for effecting this sepa- 
ration was first proposed by Gusserow x and Varren- 
trapp 2. h~[any other investigators have since suggested 
modifications and changes, but it still seems to be the 
general impression that the results thus obtained are 
not very accurate. 
XLiebig's Annal., 27, x53 (t828). 
=Ibid, 3S, I97 O84o). 
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This method is based on the solubility of the lead 
salts of the liquid unsaturated acids, oleie, linolic, lin- 
olenic and clupanodonic, in ether, in which the lead 
salts of the solid saturated acids, myristic, palmitic, 
stearie, arachidic, lignoceric, etc., are practically in- 
soluble. 
Satisfactory results cannot be obtained with cocoa- 
nut, palm kernel and similar oils, which contain laurie, 
caprie, caprylic and caproic acids, because the lead salts 
of these acids are appreciably soluble in ether. 
The authors, who have had a wide experience with 
this naethod during the past several years, have de- 
veloped several modifications which it is believed im- 
prove the results. It is impossible to effect a complete 
separation. The saturated acid fraction always absorbs 
iodine, showing the presence of unsaturated acids. 
There is also the possibility of the results being vitiated 
by the slight solubility in ether of the saturated acid 
lead salts but this can be avoided by not excessively 
washing the precipitated lead salts of the saturated 
acids. 
To test the purity of the unsaturated acid fractions, 
50 g. samples, prepared from various oils, including 
peanut and corn oils, were solidified by immersion in a 
freezing mixture. When completely solidified they 
were placed in an ice box and allowed to liquify slowly. 
The small amount of flocculent precipitate that re- 
malned was removed by quickly filtering through a pre- 
cooled filter, using suction. The melting points proved 
that the precipitates were saturated acids but in no ease 
did they weigh more than 2 or 3 rag. 
Reducing the washing, of course, increases the amount 
of unsaturated acids remaining with the saturated 
acid fraction. However, if the assumption that the pre- 
cipitated lead salts of the saturated acids exert no 
selective attraction for the lead salts of the unsaturated 
acids is correct, this amount can be calculated from 
the iodine numbers of the saturated and unsaturated 
acid fractions and the proper correction made. It is im- 
portant, therefore, to determine the iodine numbers of 
the two fractions, first, in order-to make this correction 
and, second, because the iodine number of the unsatur- 
ated acid fraction is an important characteristic and 
indicates what unsaturated acids are present. In the 
literature are found widely .varying values for the 
saturated and unsaturated acid contents of oils and in 
a great many cases the iodine number of the saturated 
acid fraction is not given; consequently there is no way 
of knowing how complete the separation was, and the 
results are not conaparable. The procedure recom- 
DATA ON THE DETERMINATION OF SATURATED AND UNSATURATED FATTY ACIDS. 1 
Iodine Number Saturated A ds 
of Oil 
Per Cent. 
Cottonseed Oil ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lO3--111.2 20.9.---25. 3 
Peanut Oil s (Runner Peanuts) . . . . . . . . . . . . . . . .  89---90.2 15.8--16.5 
Peanut Oil 4 (Spanish Peanuts) . . . . . . . . . . . . . .  93.1--94.5 18.7--2o.4 
Corn Oil 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  117,2 11.2 
Soya Bean Oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.o 11.4 
Sunflower Seed Oil . . . . . . . . . . . . . . . . . . . . . . . . .  13o.8 7.1 
Rapeseed Oil s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92.5--ioi,3 o.I--I.4 
hCustard seed OiP" . . . . . . . . . . . . . . . . . . . . . . . . . . .  98.4--11o.4 1.o--4,o 
Linseed Oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  179.5 3.9 
Olive Oils (California) . . . . . . . . . . . . . . . . . . . . .  78.5--89.8 I3.O--2o.o 










91.5--94.5 1 o3:1--119.8 
91.6 196.o 
82-5--93.5 88.9"---96.6 
Olive Oil 9 (Italian) . . . . . . . . . . . . . . . . . . . . . . . .  79.2--86.1 5.r 77.8--90.5 89.8--98.4 
a The analyses of .the first six samples were made by the authors. The figures for the percentages of  sat. 
and unsat, acids are file corrected figures as explained in the text. The analyses of the last five samples 
were taken from Bureau of Chemistry Bulletin No. 77 by Tolman and Munson. The figures for sat. and 
unsat, acids have not been corrected. 
samples 
samples. 6 4 samples. 8 39 ~amples. 
5 samples. 7 5 samples. 9 18 samples. 
This sample also contained 1.7% unsaponifiable matter having au iodine number of 113.5. 
